This study examined the prevalence, distribution and correlates of successful weight loss and successful weight maintenance over three years in a community-based sample of 854 subjects aged 20 ± 45 at baseline. More than half (53.7%) of the participants in the study gained weight within the ®rst twelve months, only one in four (24.5%) successfully avoided weight gain over three years, and less than one in twenty (4.6%) lost and maintained weight successfully. The ®ndings underscore the importance of current public health efforts to prevent weight gain, and suggest that without much greater efforts to promote and support weight control the prevalence of obesity will continue to rise.
Introduction
We are in the throes of an international obesity epidemic that has prompted health of®cials throughout the world to encourage people to avoid weight gain and, if overweight, to lose weight.
1 Surprisingly little data is available about the extent to which the population is heeding this advice. Existing estimates of the prevalence and correlates of successful weight loss andaor weight gain prevention, based largely on retrospective self-report data, are widely variable. 2 ± 5 Thus, although the success of clinical intervention for weight loss, trends in weight change with age, and changes in the cross-sectional prevalence of obesity over time suggest that successful weight control in the general population is probably not very common, 1 more objective data on this issue are needed.
We present data derived from a community-based study of weight gain prevention. The effects of that intervention on weight-related behaviours and mean change in body weight have been reported previously. 6 The present study describes the prevalence, distribution and correlates of successful weight loss and successful weight maintenance over 3 y. This study is unique in providing data from a non-clinical sample in which success at weight control has been objectively assessed.
Methods

Subjects
Participants were recruited by means of direct mailings and through media advertisements to the public and university employees. Since obesity and weight gain are more common among women of low socioeconomic status, additional recruitment efforts speci®cally targeted this group through the Supplemental Nutrition Program for Women, Infants and Children.
Subjects were randomly assigned to one of three treatment conditions. These have been described elsewhere in detail, 6 and since this report is not concerned with the effects of the intervention, they are described only brie¯y here. Half of the subjects were assigned to a no-contact control group, one-quarter received education through monthly newsletters, and one-quarter received education plus participation incentives. The intervention groups received the same educational and behavioural messages that focused on monitoring weight, eating two servings of fruit and three servings of vegetables daily, reducing intake of high-fat foods, and walking three timesaweek for at least 20 min.
Subjects included in the analyses reported here are those aged 20 ± 45 y at baseline, healthy, not pregnant in the year preceding the study or during the 3 y of follow-up, and for whom baseline, 1 and 3 y follow-up measures on weight are available. The analyses are based on 854 subjects, representing 70% (854a1226) of those initially enrolling for the weight gain prevention study. Most of those not included in the analyses presented here were excluded because one or more follow-up weight measures were not available (289a372), with the remaining 83 subjects excluded because they became pregnant during the study. Those excluded from the analyses were less likely to be White and more likely to be low-income women. At baseline, they also had a higher body mass index (BMI), consumed more fast food meals and more calories, watched more television and reported being more physically active.
Measures
Demographic information. At baseline, information was collected regarding age, marital status, education and ethnicity. Due the recruitment methods employed in this study, participants were classi®ed as one of three`participant types': high-income women (n 431); low-income women (n 250); and men (n 173).
Body weight. During baseline and three annual follow-up assessments, each subject's weight was measured in light street clothing without shoes on a calibrated balance beam scale. Height was measured using a wall-mounted ruler. Weight and height were used to compute BMI (BMI weight in kilogramsa height in meters 2 ).
Weight change. Weight change at 1 y follow-up was calculated as the percentage difference between 1 y BMI and baseline BMI. Subjects were classi®ed into the following weight change categories: (l) weight loss Ð lost !5% of baseline weight; (2) prevention of weight gain Ð maintained baseline weight or lost 5%; (3) small weight gain Ð gained`5% of baseline weight; and (4) large weight gain Ð gained !5% of baseline weight.
Successful weight control. Weight loss success was de®ned as losing 5% or more of baseline body weight between baseline and 1 y follow-up (ie weight change category 1 and maintaining that weight or less for a further 2 y. Subjects who had not gained any weight at the 1 y follow-up (ie weight change categories 1 and 2) and did not gain weight for a further 2 y were considered to have successfully maintained their weight.
Weight-control behaviour. At baseline and each of the three annual follow-up visits, subjects were asked whether they had used any of 23 weight-control practices in the past year to lose or maintain weight. At baseline and each of the follow-ups, subjects were classi®ed as having intentionally tried to lose or maintain weight if they reported trying any of these practices, or as not having intentionally tried to lose or maintain weight if they had not used any of the 23 weight-control practices.
Dietary intake. Usual dietary intake was assessed at baseline and each of the three annual follow-up visits by means of the Block Food Frequency Questionnaire. 7 For each of 60 foods, subjects were asked to report their usual serve size and frequency of consumption. This information was combined to provide an estimate of the total intake of energy, as well as percentage energy consumed as fat. Changes in energy and percentage energy as fat between baseline and 1 y and between 1 and 3 y were calculated.
Fast food consumption. At baseline and each of the three annual follow-up visits, subjects were asked to report how many meals per week they ate from fast food restaurants. Changes in the number of fast food meals consumedaweek between baseline and 1 y, and between 1 and 3 y were calculated.
Physical activity. Physical activity was assessed at baseline and the three annual follow-ups using a selfadministered version of an instrument that assesses frequency of participation in 13 physical activities over the previous year. 8 A physical activity score was calculated by multiplying the frequency per week of each activity by its estimated intensity in metabolic equivalents, and summing these scores across the 13 activities. Changes in physical activity score between baseline and 1 y, and between 1 and 3 y were calculated.
Television viewing. At baseline and each of the three annual follow-up visits, subjects were asked to report how many hours of television they watched on an average day. Changes in the average hours of television viewingaweek between baseline and 1 y and between 1 and 3 y were calculated.
Statistical analyses
Data analyses were performed using SAS statistical software. 9 Descriptive statistics for 1 y weight change, successful weight loss and successful weight maintenance were examined using the means and frequencies procedures.
We examined the relationship between 1 y weight change and treatment condition, education, marital status, participant type, ethnicity and weight-control behaviour using descriptive statistics and the chisquare statistic, and between 1 y weight change and
-up in the number of hoursaweek of television watched, physical activity, the number of fast food meals consumed, percentage energy consumed as fat, and total calorie intake (controlling for baseline levels of these) using the general linear modeling procedure. Due to the small number of subjects who successfully lost weight, we did not examine the relationship between weight loss and other variables. We did examine the relationship between successful weight maintenance and treatment condition, education, marital status, participant type, ethnicity and weightcontrol behaviour using descriptive statistics and the chi-square statistic, and between successful weight maintenance and age, BMI at 1 y follow-up, changes between 1 y and 3 y follow-up in the number of hoursaweek of television watched, physical activity, the number of fast food meals consumed, percentage energy consumed as fat, and total calorie intake (controlling for baseline levels of these) using the general linear modeling procedure. Table 1 describes the baseline characteristics of the study population. The average age of high-income participants was about 37 y. Almost all were White, and most were well educated and married. The lowincome women were younger, less educated, less likely to be married and less likely to be White. The low-income women also reported a higher fat diet and more hours of television viewing. All three groups had a mean baseline BMI above 25 kgam 2 . Most subjects reported they had attempted weight control during the previous year.
Results
Sample characteristics
Weight change over one year At 1 y follow-up, subjects had gained on average 0.7% of their baseline BMI. Slightly over half of the study population had gained weight at 1 y. Thirty-eight percent (n 325) had gained up to 5% of their baseline BMI; 15.7% (n 134) gained 5% or more of their baseline BMI. Just over a third of the sample (35.1%; n 300) maintained their BMI or lost up to 5%; 11.2% (n 96) lost 5% or more of their baseline BMI.
Univariate analyses revealed that 1 y weight change was not associated with treatment condition, age, education, marital status, participant type, ethnicity, baseline BMI, or whether subjects had intentionally tried to lose or maintain weight in the previous year. Changes between baseline and 1 y follow-up in total calorie intake and the number of hoursaweek of television watched were also not signi®cantly related Can anyone successfully control their weight? D Crawford et al to weight change. However, 1 y weight change was inversely related to 1 y change in physical activity, and positively related to 1 y change in the number of fast food meals consumed (Table 2) .
Successful weight control
Of the 96 subjects who had lost 5% or more of their baseline BMI at 1 y follow-up, 39 (40.6%) successfully maintained their weight loss for a further 2 y. In other words, only 4.6% of all subjects in this study (39a854) lost 5% or more of their baseline BMI and were able to maintain that weight loss for 2 y. Among the 396 subjects who did not gain any weight at 1 y follow-up, 209 (52.8%) successfully maintained their weight for a further 2 y (ie they were still at or below their baseline weight at 3 y follow-up). Overall, 24.5% of subjects in this study (209a854) were successful in preventing weight gain at 1 y and also at 3 y. Univariate analyses revealed that successful weight maintenance was not associated with age, education, marital status, participant type, ethnicity, BMI at 1 y follow-up, whether subjects had intentionally tried to lose or maintain weight, or changes between 1 and 3 y follow-up in total calorie intake, percentage energy as fat and the amount of television watched. Successful weight maintenance was associated with changes between 1 and 3 y follow-up in physical activity and the number of fast food meals consumed. The mean change in physical activity score (3 y follow-up À1 y follow-up) for those who successfully maintained their weight was À1.2 (s.e. 1.8), compared to a mean change of À9.1 (s.e. 1.9) for those who gained weight (P 0.002). The mean change in the number of fast food mealsaweek was À0.2 (s.e. 0.1) for those who maintained weight, and 0.1 (s.e. 0.1) for those who gained (P 0.04).
Discussion
In this large and heterogeneous sample of adults, relatively few men or women were successful in either losing weight or avoiding weight gain over a 3 y period. Among the participants in this study, all of whom were interested in preventing weight gain and half of whom participated in a low intensity intervention, more than half gained weight within the ®rst 12 months, only one in four successfully avoided weight gain over 3 y, and less than one in 20 lost and maintained weight successfully. In addition, reported weight control efforts were unrelated to success. As far as we are aware, these ®ndings are unique, being based on objective data derived from a populationbased sample.
The rate of successful weight loss we observed was lower than previous estimates.
2 ± 5 This might be due to several factors. Unlike the earlier studies, we used objective rather than self-reported weights to assess success at weight control. We also de®ned success as weight loss or maintenance over the course of a year that was maintained for a further 2 y, whereas earlier studies have used a variety of other criteria. In addition, while drawn from the general population, it may be that, compared to the rest of the population, our volunteers are people who have greater problems controlling their weight. Finally, the data reported here were collected recently, while the earlier research is at least 10 y old (some dating back more than 20 y). It may be that the environment is more`obesogenic' now than it was a decade ago, and therefore it is now more dif®cult for individuals to successfully control their weight, even for those with an interest in doing so.
The ®ndings presented here underscore the importance of current public health efforts to prevent weight gain. Although attempts at dieting and weight control are promoted by health authorities and are common in the general popualtion, 10 our ®ndings suggest that, without much greater efforts to promote and support weight control, most people will be unable to avoid weight gain and very few will manage to lose weight, and as a consequence the prevalence of obesity will continue to rise.
